[001] HYDRODYNAMIC CONVERTER WITH PRIMARY AND 

CONVERTER BRIDGING CLUTCHES 

[002] 
[003] 

[004] The present invention concerns a hydrodynamic converter with primary and 

converter bridging clutches for the drive train of a motor vehicle, in particular a 
working machine such as a wheel loader, a stacker or a dumper, according to the 
preamble of Claim 1. Further, the invention concerns a method for controlling 
and/or regulating the primary and converter bridging clutches of the hydrodynamic 
converter according to the invention. 

[005] 

[006] Since the introduction of automatic transmissions, hydrodynamic converters 

have formed the link between a drive engine and the actual transmission. 
A converter, on the one hand, enables comfortable, jerk-free starting by virtue of 
slippage and at the same time damps speed irregularities of the combustion 
engine. On the other hand, the torque magnification inherent in its principle 
provides a large starting torque. 

[007] According to the present state of the art, a hydrodynamic converter consists 

of a pump impeller, a turbine rotor, the reaction element (reactor, stator) and the 
oil required for torque transmission. 

[008] The pump impeller, which is driven by the engine, moves the oil in a cyclic 

flow. This oil flow impinges on the turbine rotor and is there deflected in the flow 
direction. 

[009] In the hub area, the oil leaves the turbine and passes to the reaction 

element (stator), where it is again deflected and so led back to the pump impeller 
in the appropriate flow direction. 

[010] Owing to the deflection, a torque is produced on the stator, whose reaction 

moment increases the turbine torque. The ratio of turbine torque to pump torque 
is denoted as the torque boost. The larger the rotation speed difference between 
the pump and turbine, the larger is the torque boost which is maximum when the 
turbine is at rest. As the turbine speed increases, the torque boost decreases. 
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If the turbine speed reaches around 85% of the pump speed, the torque 
boost = 1 , i.e., the turbine and pump torques are equal. 

[011] In this condition, the stator, which is supported on the transmission housing 

via the freewheel and the reactor shaft, runs freely in the flow and the freewheel 
is overrolled. From this point onwards, the converter operates as a pure flow 
coupling. During conversion the stator is stationary and is supported on the 
housing via the freewheel. 

[012] From the prior art converters are known, which comprise a converter 

bridging clutch and a primary clutch, the primary clutch (PK) being arranged 
between the engine and the converter and the converter bridging clutch between 
the engine and the transmission. 

[013] Such converters are usually provided for vehicles which work at very low 

speeds, but which can also drive at high speeds. For example, within the scope 
of DE 195 21 458 A1 a converter with a converter bridging clutch and a primary 
clutch is described. According to this prior art, the converter bridging clutch and 
the primary clutch are each provided with their own pressure supply and their own 
valve unit. 

[014] The purpose of the present invention is to provide a hydrodynamic converter 

comprising a converter bridging clutch and a primary clutch, which is of compact 
structure with a small number of components. Furthermore, a method for 
controlling and/or regulating the primary and converter bridging clutches of the 
hydrodynamic converter according to the invention is proposed. 
[015] For a hydrodynamic converter this objective is achieved by the 

characteristics of Claim 1 . A method for controlling and/or regulating the primary 
and converter bridging clutches is the object of Claim 13. Other advantages and 
design features emerge from the subordinate claims. 

According to the invention, it is proposed to arrange the converter bridging 
clutch and the primary clutch in the converter in such manner that both clutches 



[016] 
[017] 
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are acted upon or actuated by a common piston. The converter bridging clutch 
and the primary clutch are preferably made as disk clutches. 

[018] According to the invention, the common piston is arranged in such manner 

that it is acted upon on one side by the internal pressure of the converter and, 
on the other side, by the pressure built up in the piston space, so that depending 
on the ratio of the converter's internal pressure to the pressure in the piston space, 
the piston is moved in a particular direction and, depending on that direction, one 
or other of the clutches is actuated. 

[019] It is preferable for both clutches to be located on the same side of the 

converter, preferably on the engine side. In this respect a particularly 
advantageous arrangement has the clutches positioned one above the other or 
next to one other. 

[020] To control the clutches, a common valve unit is provided, which delivers or 

controls a pressure between zero bar and the system pressure, so that in the 
pressure range between zero bar and the converter pressure the transmission 
ability of the primary clutch is controlled or regulated, while in the pressure range 
between the converter pressure and the system pressure the transmission ability 
of the converter bridging clutch is controlled or regulated. 

[021] 

[022] Below, an example of the invention is explained in greater detail with 

reference to the attached drawings, which show: 
[023] Fig. 1 is a first embodiment of the present invention, in which the converter 

bridging clutch and the primary clutch are arranged one above the other; 
[024] Fig. 2 is a second embodiment of the invention, in which the converter 

bridging clutch and the primary clutch are arranged one above the other; 
[025] Fig. 3 is a third embodiment of the invention, in which the converter bridging 

clutch and the primary clutch are arranged one above the other; 
[026] Fig. 4 is a fourth embodiment of the invention, in which the converter 

bridging clutch and the primary clutch are arranged next to one another, and 



[027] Fig. 5 is a further embodiment of the invention, in which the converter 

bridging clutch and the primary clutch are arranged next to one another. 

[028] 

[029] Fig. 1 shows a hydrodynamic converter 1 comprising a pump 2, a turbine 3 

connected to the transmission input shaft 4 and a stator 5. A drive 6 of the engine 
and a converter shell 7 are also shown. The converter comprises a primary clutch 
PK, which connects the drive 6 detachably to the pump 2, and a converter bridging 
clutch WK, which connects the drive 6 detachably to the transmission or the 
transmission input shaft 4. 

[030] According to the invention, the primary clutch PK and the converter bridging 

clutch WK are arranged approximately one above the other and are actuated by 
a common piston 8 via a common oil supply 9. The same indexes are also used 
in Figs. 2 through 5. 

[031] In this case, the pump 2 (pump impeller) is connected to or made as one 

piece with the outer disk carrier of the primary clutch. The inner disk carrier of the 
primary clutch PK is connected to or made as one piece with a web 10 connected 
to the drive 6. The turbine 3 is connected to the inner disk carrier of the converter 
bridging clutch WK; in addition, the drive 6 is connected to the outer disk carrier 
of the converter bridging clutch via the same web 10. 

[032] The converter bridging clutch WK is made as a "positive clutch", i.e., it is 

closed when acted on by pressure. In contrast, for the example embodiment 
shown in Fig. 1, the primary clutch is made as a "negative clutch", i.e., the primary 
clutch is closed by the spring force of a spring 1 1 and opened when acted on by 
pressure. 

[033] The two clutches operate as follows. When a piston space 12 is acted on 

by a pressure higher than the converter pressure, the piston 8 presses against the 
disk pack of the converter bridging clutch and the converter bridging clutch closes. 

[034] When the pressure in the piston space 12 falls below the converter 

pressure, the piston 8 is pushed by the converter pressure in the direction of the 
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piston space 12 so that the disk pack of the primary clutch, which was previously 
pressed together by the spring 1 1 , is unloaded allowing the primary clutch to open. 

[035] Fig. 2 shows another example embodiment of a converter according to the 

invention. In this case too, the primary clutch PK and the converter bridging clutch 
WK are arranged approximately one above the other and are actuated by a 
common piston 8 via a common oil supply 9. 

[036] Here, the pump 2 is connected to the inner disk carrier of the primary clutch. 

The outer disk carrier of the primary clutch PK is connected to the drive 6. The 
turbine 3 is connected to the outer disk carrier of the converter bridging clutch WK 
and the drive 6 is connected to the inner disk carrier of the converter bridging 
clutch via a disk 13 that is bolted on. 

[037] The operation of the two clutches corresponds to that described for Fig. 1 , 

since the converter bridging clutch WK is again made as a "positive clutch" and the 
primary clutch PK as a "negative clutch". 

[038] The example embodiment (shown in Fig. 3) differs from that of Fig. 2 in that 

the primary clutch PK too is made as a "positive clutch". In this case, the pump 2 
is connected to the outer disk carrier of the primary clutch. The inner disk carrier 
of the primary clutch PK is connected to the drive 6. The turbine 3 is connected 
to the outer disk carrier of the converter bridging clutch WK and the drive 6 is 
connected to the inner disk carrier of the converter bridging clutch via a bolted-on 
disk 13. 

[039] With the "positive" primary clutch PK, when the pressure in the piston 

space 12 falls the piston 8 presses against the disk pack, thereby closing the 
clutch. 

[040] Accordingly, on changing from a closed primary clutch to a closed converter 

bridging clutch, the primary clutch opens first and only then does the converter 
bridging clutch open. 

[041] According to the invention, the two clutches can also be arranged 

essentially next to one another, as is the case in the example embodiments shown 
in Figs. 4 and 5. 
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[042] In Figs. 4 and 5, the pump 2 is connected to the inner disk carrier of the 

primary clutch PK and the outer disk carrier of the primary clutch PK is connected 
to the drive 6 via the converter shell. The turbine 3 is connected to the inner disk 
carrier of the converter bridging clutch WK and the drive 6 is connected to the 
outer disk carrier of the converter bridging clutch via a web 14. The two 
embodiments differ in the construction of the inner disk carrier of the converter 
bridging clutch WK. Furthermore, in the embodiment of Fig. 5, the two clutches PK 
and WK are positioned further out, giving a smaller structural length for the 
converter 1 . 

[043] The operation of the clutches PK and WK corresponds to that described for 

Figs. 1 and 2, since the converter bridging clutch WK is made as a "positive clutch" 
and the primary clutch as a "negative clutch". 

[044] For the control of the clutches PK and WK, according to the invention, 

a common valve unit is needed, which delivers or regulates a pressure between 
0 bar and the system pressure. 

[045] In the pressure range 0 bar to the converter pressure the transmission 

ability of the primary clutch is controlled or regulated, while in the pressure range 
between the converter pressure and the system pressure the transmission ability 
of the converter bridging clutch is controlled or regulated. 

[046] In the embodiments in which the primary clutch PK is made as a "negative" 

clutch when the converter pressure is exceeded in the piston space 12, 
the converter bridging clutch is closed, while the primary clutch remains closed. 

[047] When the pressure in the piston space is about equal to the converter 

pressure, the converter bridging clutch is opened and the primary clutch closed. 
When the pressure falls below the internal pressure of the converter, the piston 8 
pushes against the force of the spring 1 1 and the primary clutch PK opens. 
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Reference numerals 



1 Hydrodynamic converter 

2 Pump impeller 

3 Turbine 

4 Transmission input shaft 

5 Stator 

6 Drive engine 

7 Converter shell 

8 Piston 

9 Oil supply 

10 Web 

1 1 Spring 

12 Piston space 

13 Disk 

PK Primary clutch 

WK Converter bridging clutch 



